Active K influx was studied in apical segments from maize (Zea mays L., hybrid lines XL 342) and pea (Pisum sativwm L. var Laxton superbo) seedlings pretreated with the herbicide chlorsulfuron (2-chloro-N-(4-methoxy-6-methyl -1, 3,5-triazin-2-yl)aminocarbonyllbenzenesulfonamide).
weed control in small grain cereals and it is used at extremely low concentration (10-40 g active ingredient/ha for weed control in wheat) (9) .
Previous studies on the mode of action of chlorsulfuron indicate that it acts by inhibiting plant cell division (12) . This effect can be observed in corn root tips within 2 h of treatment and at a concentration as low as 28 nM (0.001 ppm). Photosynthesis, respiration, RNA, and protein synthesis are initially unaffected under conditions where plant cell division is strongly inhibited. Higher concentrations 500 Mm are required to inhibit these processes (2) . It has also been demonstrated that chlorsulfuron does not inhibit plant cell division by a direct inhibition of DNA synthesis (13) . Hence, at present, the primary site of chlorsulfuron action is unknown. Several herbicides are claimed to produce toxicity via a direct or indirect effect on plasma membrane (3, 14) . The main function of plasma membrane is the control of ion exchange between the cytoplasm and the space external to the cell. Transport processes through the plasmalemma play a key role in the functioning of the cell and their dysfunction can be used as an indication of a primary action of the herbicide on the plasmalemma (7) .
In this work we compare the K+ transport system capacity of root segments from control and chlorsulfuron pretreated maize 'Supported by CNR, Italy. Special grant IPRA-Sub-project 1 RESULTS AND DISCUSSION K+ influx through the plasmalemma was studied in 0.6 cm root apical segments from 3-d-old maize seedlings grown 12 h in the presence or absence of chlorsulfuron, before uptake measurements. Table I shows that chlorsulfuron pretreatment strongly inhibited K+ uptake both at low (0.7 mM) and high (10 mM) KCI external concentration. In order to investigate this effect of chlorsulfuron on K+ influx, four different chlorsulfuron concentrations were applied to corn roots for 12 h. At the concentration of 10 nm to 10 jM chlorsulfuron the resulting K+ uptake inhibition ranged from 12 to 40% with respect to the untreated roots (Fig. 1) .
Moreover, the time course of the inhibition is such that at 10
;tM chiorsulfuron, the inhibitory effect is evident after 5 h of pretreatment, reaching a maximum after 13 h and remaining stable thereafter (Fig. 2) .
Because previous experiments with corn root tips (12) indicated that chlorsulfuron inhibits plant cell division, we performed our experiments only on apical root segments. To test whether the herbicide action on K+ uptake is peculiar to the dividing cells or to other regions of the root, we divided the maize roots into segments of 0.3 cm each. Figure 3 shows that all segments of chlorsulfuron pretreated roots show the same K+ uptake, while the maximum chlorsulfuron inhibition of K+ influx occurs in the segment corresponding to the elongation zone (0.3-0.6 cm from the apex) due to the fact that in control roots an increased uptake is observed with a maximum in the segment corresponding to the elongation zone.
It is known that cutting corn roots into segments causes an inhibition of K4 uptake (5) . To eliminate this effect, the so called washing of the roots is a widely used procedure (4) . The ability of K+ uptake to recover by washing in maize root segments is 
I
.M greatest near the apex and declines with increasing distance from the apex (10) . Our data reported on control roots in Figure 3 (Fig. 4) .
In our opinion the chlorsulfuron pretreatment does not inhibit K+ uptake but the ability of K+ uptake to recover following inhibition by cutting. Washing is the essential step to bring out the inhibition which is not peculiar to the zone of the dividing cells but, according to our results, extends along the whole root.
The mechanism by which chlorsulfuron inhibits the recovery capacity could be found in the biochemical processes associated with cutting injury. Cutting causes a rapid increase in membrane permeability followed by an increase in free cytosol Ca2" (15) , and a rapid inhibition of H+ extrusion and K+ uptake probably through ATPase inactivation (6, 16) . The inhibition of active transport is gradually relieved by washing. We hypothesize that in chlorsulfuron pretreated roots the alteration of membrane function is not reversed by washing. Studies are in progress on the biochemical steps involved in the loss of recovery capacity.
